Background: Delayed brain injury can be predicted within hours of trauma based on clinical and laboratory findings. This study was undertaken to determine the early progression of traumatic intraparenchymal hemorrhages (IPH s ) and contusions, and some associated factors in traumatic brain injuries.
Results: Thirty-five out of 361patients exhibited radiologic evidences of delayed IPH s and contusions with a male to female ratio of 9:1. The mean age was 41.2 ± 21.9 and the principal mechanism of trauma was accident (81.3%). Three patients were intubated before admission. Contusion was the most common initial and delayed lesion. Thirty-eight percent of patients were hypertensive and the most common electrolyte imbalance was hypernatremia. Thirty-two percent of the patients were hyperglycemic; PT and PTT disturbance occurred in 53% and 31% of them, respectively.
Conclusion: Focusing on risk factors of progression and development of IPHS and contusions is useful to predict and prevent such cases.
Key Words: head injury, intraparanchymal hemorrhage, contusion (Neurosurg Q 2010;20:65-67) P rogressive intracranial hematoma after head injury is often seen on serial computerized tomography scans (CT), but its significance is uncertain. 1 Delayed enlargement of traumatic intraparenchymal hematomas (IPH) and contusions are the most common causes of clinical deterioration and death in patients experiencing a lucid interval after traumatic brain injury. 2, 3 Although most IPHS remain unchanged, a few will enlarge, and some increases occur quite rapidly. 4, 5 Once CT scan evidence of cerebral injury seems, the patient is significantly more likely to exhibit clinical deterioration. The occurrence of delayed brain injury can be partially predicted within hours of trauma based on number of clinical and laboratory findings, 6 such as older age, initial partial prothrombin time, 1 initial brain injury, and subdural hematoma on the initial CT scan. 6 The objective of this study was to follow the early progression of traumatic intraparenchymal hemorrhage and contusion and some of the associated factors in traumatic brain injuries.
MATERIALS AND METHODS
From October 2005 to July 2006 in Guilan trauma research center, the data collected prospectively included all trauma patients with moderate and severe head injury who were admitted at Poursina Hospital, a large urban public hospital affiliated to Guilan University of Medical Sciences, which is a major level 2 trauma center in the area .The severity of injury was determined according to Glasgow coma scale (severe: 3 to 8, Moderate: 9 to 12).
Of 1554 patients with head injury, 361 were considered to have moderate (147) and severe (214) head trauma. All patients underwent their first CT scan within 6 hours of admission and the next one was done 72 hours later. Brain dead patients before second imaging were excluded from the study. Findings of the CT scans were reviewed based on the radiologist's reports. Data collection forms were filled in for those with delayed progressive IPHS and contusions.
The data collection form comprised information on sex, age, mechanism of trauma, initial GCS and its changes during 72 hours, first and second CT scan findings, admission blood pressure, and the temperature. In addition, reports of airways management before and after admission were recorded. Laboratory data were measured as Hb, Na /K (Flein photometry), PT/ PTT (Clotting test), BS (Pars Azmoon kit). The outcome was recorded according to Glasgow outcome scale. Statistical analysis was done, using SPSS software (version10, Chicago, IL). 
RESULTS
Thirty-five (9.7%) of the 361 patients with moderate to severe head injury exhibit radiologic evidence of delayed IPH and contusion with male to female ratio of 9. Mean age was 41.2 ± 21.9 years (Table 1) , the main mechanism of trauma was auto accident (81.3%) and then fall (18.8%). Most of the patients had isolated head injury (97.1%). Only 3 patients were intubated before admission and about 50% of the remaining were intubated in Poursina hospital. Mean admission GCS was 9.2 ± 3.6. Eighteen patients (48.6%) showed a decrease in the range of 0 to 10 with a mean decrease of 1.7 ± 2.6. The most common intracranial lesions seen in the initial CT scan were contusion, epidural, and intracerebral hematoma ( Table 2 ). The Patterns of delayed IPHS and contusions are shown in Table 3 . Two patients (2.7%) were hypotensive (SBP<90 mm Hg) and 37.8% showed hypertension (SBP Z140 mm Hg). Electrolyte imbalance was noticed in 14.3% of cases with hypernatremia (NaZ150), in 1 patient owing to hypokalemia (k<3), and 32.1% were hyperglycemic (BGZ200). Pt and PTT disturbance were evident in 53% of participants owing to PT>13 and in 31% because of PTT>38. The mean serum hemoglobulin level was 12.2 ± 1.6, and 46.7% had Hb level lower than 12 mg/dL. Seizure, surgery, and cardiopulmonary resuscitation occurred just in 1 case before developing delayed IPHS and contusions. Eight patients showed fever along with delayed lesions. Sixteen cases underwent surgery to evacuate hematoma. Five patients died, 3 of them had severe head injury according to GCS.
The highest death rate was seen in children and adolescent group (75%) and elderly (50%). The outcome based on Glasgow outcome scale is shown in Table 4 .
DISCUSSION
The occurrence of delayed traumatic intracranial lesion was 21% during the first 24 hours; and 51% of them were intraparenchymal hemorrhage and contusions. 1 Another study showed that 7% of patients with traumatic head injury developed progressive brain injury; 22.9% owing to contusions and 18.6% owing to intracerebral hemorrhage. In our study, about 10% of the sample population showed delayed IPHS and contusions. Similar to other studies, automobile accident was the leading cause of trauma and men were afflicted more than women. 6 Blood pressure disturbances (hyper or hypotension) are among factors that precipitate developing of delayed intracranial hemorrhage 7 ; a majority of our patients were hypertensive. So, more attention should be paid to homodynamic management of patients with brain injury. Severe brain injury is associated with electrolyte disturbances such as hypokalemia as a result of hypomagnesaemia 8 which is a cofactor for Na/K pump. In contrast, hyperkalemia is likely because of infusion of mannitol in head injury.
Electrolyte imbalance was seen in a few patients just owning to hypernatremia and only 1 patient showed hypokalemia. Further specific evaluation on the effect of electrolyte changes in these patients may clarify their importance. As shown in several studies, coagulopathy was the best predictor of delayed traumatic hemorrhage 1, 6 ; in our study, the majority of patients suffered from this problem. Therefore, the existence of coagulopathy can alert us to the probability of delayed lesions and can lead to serial CT scans and/or close observation.
The duration of hypotensive, febrile, and hypoxic insults all increase mortality and morbidity; 9 and in this study, only a few patients were intubated prior admission, whereas half of the remaining patients needed intubation in hospital.
Anemia interferes with oxygen carrying capacity and can contribute to secondary brain injury. 7 In our study, about half of the patients suffered from low serum Hb.
Hyperglycemia was related to the severity of injury and correlated with poorer outcome in patients with head injury, 7 but out of 8 patients who died only 2 had serum glucose level more than 200 mg/dL. This is, perhaps, owing to the sample size which was not large enough to prove the effect of hyperglycemia.
In another study, subdural hematoma was identified as a risk factor, 6 but the most common lesion seen in our patients was epidural hematoma after IPHS and contusions.
Injury to other regions of body was shown to affect delayed lesions, especially chest, 6 but most of our patients had pure head injuries. About 33% of children and 16% of adults died. This correlates with the outcome of brain injury in another study. 9 Three of the 5 cases who underwent surgery because of IPH did not recover, which suggests that surgery in such cases may be very helpful but more research is needed to prove the point.
